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ABSTRACT
Jerusalem artichoke (Helianthus 
tuberosus L.) is a perennial plant 
whose tubers contain inulin, which can 
be used as raw material for healthy 
products, sweeteners, bioethanol and 
animal feed. The objective of this paper is 
o present some consideration about this 
very important plant for agriculture, 
medicine, food and health. 
 
INTRODUCTION 
 
Jerusalem artichoke (Helianthus 
tuberosus) – figure 1, has many names: 
sunroot, sunchoke, earth apple, Canadian 
truffle or topinambour. Topinambour is 
particularly common in Europe. It is a 
native North American plant and was 
widely cultivated by native tribes. The first 
place belongs to the Jerusalem artichoke 
(Helianthus tuberosus I.).  
It produces many edible tubers, 
sometimes 2 inches in diameter, in our 
day mostly used for the feeding of cattle, 
horses and pigs, but which were precious 
to the Indians on account of their 
hardiness and prolificacy, retaining 
possession of the soil for many years. 
These tubers were mentioned by 
Champlainin 1603 and brought to France by 
Lescarbot, who in 1612 describes them as 
being "as big as small turnips, excellent 
to eat, with the taste of artichoke but 
more agreeable, and multiplying in a 
wonderful way." 
The samples sent to France in the 
early 1600's were successfully grown and 
became quite a common food. There, it 
was known as Topinambour and it was 
eaten by both humans and animals. 
These days it is hard to find and 
considered a gourmet vegetable [21]. 
Jerusalem artichoke tubers are sold 
in shops in early spring and can be 
planted immediately. Jerusalem 
artichokes are very easy to grow, make 
very tall plants and display beautiful bright 
yellow flowers in summer. This gives 
away the fact that they are related to 
sunflowers. Plant tubers of Jerusalem 
artichoke at 15 cm deep and leave 30 cm 
between each tuber. Consider planting in 
an exposed area, to allow the mature 
plants to act as a windbreak [25]. 
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Figure 1 - Helianthus tuberosus [22] 
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Figure 2 – Different stages of Jerusalem artichokes culture [23] 
 
Among species in Helianthus genus, 
only two species have been exploited in 
agriculture. Sun flower (Helianthus 
annuus L.) is cultivated for seed oil, while 
tubers of Jerusalem artichoke (Helianthus 
tuberosus L.) are consumed [7]. 
Originated in the temperate climate of 
North America, Jerusalem artichoke has 
been introduced into different climates 
such as tropics. As Jerusalem artichoke 
tuber is rich in carbohydrate in form of 
inulin [6]. It is consumed as vegetable 
and used as raw material for making a 
variety of products including bio-ethanol, 
high fructose syrup, healthy food products 
and animal feed [12, 17]. Jerusalem 
artichoke is suggested to be perspective 
prebiotic fructan-containing additive for 
fermented symbiotic milks or oat-
hydrolysate based products [8]. 
Jerusalem artichoke was previously 
considered to be underutilized crop. In 
the past, it served as food for indigenous 
people and the new settlers. It is also 
known as potato for the poor. At present, 
Jerusalem artichoke is considered as a 
new crop with high potential to serve 
several purposes. Jerusalem artichoke 
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now attracts the attentions of agronomists 
and breeders to improve its productivity in 
order that the production of Jerusalem 
artichoke will be viable and profitable in 
commercial scale in both temperate and 
tropical environments with or without 
irrigation. 
Jerusalem artichoke is part of the 
Asteraceae (Compositae) family, being a 
perennial plant through its tubers, but with 
annual rods (stems). The stems are 
strong, sometimes branched at the base, 
with an average height of 1.5-2.0 m, and 
sometimes they can reach 3-4 m, with 
oval leaves covered with stiff bristles and 
flowers grouped in yellow capital, much 
smaller than those of sunflower [24]. 
It is a very vigorous, invasive species, 
with a tendency to invade the 
environment, thus becoming a plant / 
weed quite difficult to fight. 
Jerusalem artichoke is a rustic plant, 
without special soil requirements and very 
well adapted to temperate climates, 
exploiting well all types of soil, even those 
very poor, except those with excess 
moisture, which withstands very well the 
frosts in during prolonged winter, and also 
the excessive drought. 
This species is particularly favorable 
to the biological agriculture in our area, 
having very good productions without any 
special intervention, but due to the very 
long vegetation period and the 
cumbersome cleaning of the soil attached 
to the uneven tubers, it did not have a 
very wide spread. 
The species itself is very less 
demanding for the soil fertility status, but 
it must be considered that, through the 
large productions achieved (tubers and 
stems), it is a plant that depletes the soil. 
Therefore, after this crop, in rotation, it 
must be done good organic-mineral 
fertilization and less demanding species 
of soil fertility must be cultivated [24]. 
Jerusalem artichoke (JA) (Helianthus 
tuberosus L.) is an economically 
important crop, which can be used as a 
human food and livestock feed, and as a 
source of inulin (as sweetener or for 
ethanol production) [8, 15]. JA is also 
easily grown in coastal and semiarid 
areas because of its high drought and 
salinity tolerance [10]. The economic 
benefit of JA is higher than grain crops; 
therefore, large areas of field used for 
main food production, for example wheat 
(Triticum aestivum L.), have been 
converted to JA plantation in China [9, 
18]. 
As a major component of global 
biodiversity, soil microorganisms play 
pivotal roles in terrestrial ecosystem 
processes, including soil formation, 
carbon and nitrogen cycling, and plant 
nutrient acquisition [2, 19]. Plant litter and 
root exudates provide important carbon 
resources for soil microorganisms and 
changes in these plant-derived organic 
matters can affect soil microbial 
communities [11, 20]. Moreover, plant 
root exudates and litter chemistry differ 
among species and have different effects 
on below-ground ecosystem processes 
[1, 3, 11]. Therefore, changes in 
cultivated crop species can affect soil 
microbial community activity, composition 
and function [4, 5]. Knowledge about how 
land use conversion influences soil 
microbial communities is helpful for 
understanding how agricultural practices 
influence soil processes which are 
mediated by microorganisms and 
developing cultivation practices to 
increase crop growth and health through 
manipulating soil microbial communities 
[13]. 
Soil fungi represent an essential 
functional component of soil microbial 
communities as decomposers, mutualists 
and pathogens, and can affect plant growth 
and health in agroecosystems [2, 16]. 
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MATERIAL AND METHOD 
 
The use of Jerusalem artichoke in 
human nutrition, in the form of food 
supplements, in different recipes or 
through direct consumption, can have 
positive effects on human health. This is 
due to the fact that the Jerusalem 
artichoke tubers contain very high levels 
of inulin, which lowers the cholesterol to a 
very low content of fats (0.2%) and 
proteins (1.6%).
 
RESULTS AND DISCUSSIONS 
 
Cultivation technology [24] 
Multiplication is made only through 
whole tubers, the best results being 
obtained by using large and medium 
tubers. 
It is planted in the spring (from 
February to April), directly in the field 
when the time allows, even in snowy mist, 
at a distance between rows of 70 cm, the 
distance between plants per row of 50-60 
cm, the planting density of the crop being 
9000- 11.000 plants / ha. 
Tubers (1-2 pieces) are planted in 
nests at a depth of 8-10 cm. 
Fertiliser 
On sandy soils, apply 50 cubic 
metres of compost per hectare in the 
rotation or before planting. This supplies 
organic matter adds nutrients and helps 
retain moisture in the soil. 
Apply the following rates of magnesium 
and trace elements before planting: 
 50kg/ha magnesium  sulphate to supply 
magnesium; 
 20kg/ha manganese sulphate to supply 
manganese; 
 18kg/ha borax to supply boron; 
 18kg/ha iron sulphate to supply iron; 
 18kg/ha copper sulphate to supply 
copper; 
 18kg/ha zinc sulphate to supply zinc; 
 2kg/ha sodium molybdate to supply 
molybdenum. 
Starting two weeks after emergence, 
topdress with a compound NPK fertiliser 
of around 12% nitrogen, 5% phosphorus 
and 14% potassium plus trace elements 
at rates of 200–300kg/ha every 14 days 
on infertile sandy soils, commencing with 
the lower rate. 
The suggested fertiliser program is 
for a soil of low fertility. Test soil for 
phosphorus and irrigation water for nitrogen, 
phosphorus and potassium before 
planting. 
Some phosphorus will be retained in 
sandy soils with a yellow or brown 
surface colour but not in grey or white 
sands. Some nutrients may be omitted or 
reduced if they are sufficiently high in the 
irrigation water and soil, or from compost 
and fertilisers from previous cropping. 
Maintenance and harvesting 
Exigencies of the species are minimal 
in maintenance works. The crop is 
irrigated only in extreme cases (excessive 
drought). In the areas with strong winds, 
the young stalks (25-30 cm) can be 
mowed to avoid their rupture, and during 
autumn they can be shortened to 1.50 m 
in height, when their height is disturbing. 
Soil maintenance and weed control is 
done only through manual bites that are 
repeated as often as necessary (2-3 
times, generally), and no further 
intervention is required. 
Tubers are formed only in autumn. 
The crop cycle is between 180-210 days, 
and the production potential of the 
species is between 40-60 t/ha (4-6 kg/m2) 
depending on the plant type and cropping 
system. 
Jerusalem artichokes are usually 
harvested five to six months from planting 
but not until the tops die as yields 
increase up to this stage and immature 
tubers do not keep well. Slash the tops to 
facilitate harvesting. Handle the tubers 
with care as the skin is thin and easily 
bruised. 
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At harvesting, it should be achieved 
the careful assembly of all tubers, to 
avoid their uncontrolled spread in space. 
Jerusalem artichoke also provides an 
important production of stems, which in 
autumn become woody, rigid, and they 
can be used as firewood or as poles for 
supporting other vegetables. 
Health and Nutritional Value of 
Jerusalem Artichoke 
Tubers contain about 15% inulin. This 
is a short chain of fructose molecules. 
There have been many effects of inulin 
reported including increase in beneficial 
bacteria in the gut and reduction of 
harmful bacteria such as Clostridium 
perfinges. Inulin is classified as a 
prebiotic, because it supports the growth 
of beneficial bacteria in the bowel. 
Nutritionally (Table 1), the dry 
Jerusalem artichoke contains about 10% 
protein, no oil, and no starch. Unlike most 
root vegetables including the potato, it 
stores its reserves as the carbohydrate 
inulin (76%), a polymer of the 
monosaccharide fructose. The inulin 
gradually reverts to fructose when the 
tuber is stored. Since fructose tastes one 
and a half times sweeter than sucrose, 
Jerusalem artichokes have a sweet taste. 
Jerusalem artichoke have been 
suggested as healthy choice for diabetics 
because fructose is tolerated better than 
sucrose. Jerusalem artichoke have been 
a folk remedy for diabetes [21]. 
Table 1 
Nutrient content of fresh Jerusalem artichoke (unit) [21] 
Characteristics Amount per 100 gram 
Water (grams) 78 
Energy (kcal) 73 
Protein (gram) 2 
Fat (gram) 0.1 
Carbohydrate (gram) 17 
Fiber (gram) 1.6 
Sugars (gram) 9.6 
MINERALS (mg)  
Calcium 14 
Iron 3.4 
Magnesium 17 
Phosphorus 78 
Potassium 429 
Sodium 4 
Zink 0.1 
 
CONCLUSIONS 
Jerusalem artichoke is a plant with 
multiple uses in the field of food: food 
supplements, food, feed, but also energy: 
green leaves and stems and biogas 
tubers resulting from the production of 
biogas for compost and dried stems for 
obtaining pellets / agri-pellets.  
 
AKNOWLEDGEMENT 
This work was supported by a grant of 
the Romanian Ministry of Research and 
Innovation, CCCDI-UEFISCDI, project 
number PN-III-P1-1.2-PCCDI-2017-0566 / 
Complex system of integral valuability of 
agricultural species with energy and food 
potential (contr. 9PCCDI / 2018), within 
PNCDI III.
 
BIBLIOGRAPHY 
 
1. Bais, H. P., Park, S. W., Weir, T. L., 
Callaway, R. M., Vivanco, J. M., 2004 - How 
plants communicate using the underground 
information superhighway, Trends Plant Sci 9, 
26–32. 
Analele Universităţii din Craiova, seria Agricultură – Montanologie – Cadastru (Annals of the University of Craiova - Agriculture, 
Montanology, Cadastre Series)Vol. XLVIII/2018 
 
450 
 
2. Bardgett, R. D., van der Putten, W. H., 
2014 - Belowground biodiversity and ecosystem 
functioning, Nature 515, 505–511. 
3. Birouste, M., Kazakou, E., Blanchard, 
A., Roumet, C., 2012 - Plant traits and 
decomposition: are the relationships for roots 
comparable to those for leaves?, Ann Bot 109, 
463–472. 
4. Bunemann, E. K., Marschner, P., 
Smernik, R. J., Conyers, M., McNeill, A. M., 
2008 -Soil organic phosphorus and microbial 
community composition as affected by 26 
years of different management strategies, Biol 
Fert Soils 44, 717–726. 
5. Funnell-Harris, D. L., Pedersen, J. F., 
Marx, D. B., 2008 - Effect of sorghum 
seedlings, and previous crop, on soil 
fluorescent Pseudomonas spp., Plant Soil 311, 
173–187. 
6. Ge, X.Y., W.G. Zhang, 2005 -A Shortcut 
to the Production of High Ethanol 
Concentration from Jerusalem artichoke 
tubers, Food Technol. Biotechnol., 43: 241-246. 
7. Heiser, C.B., 1978 -Taxonomy of 
Helianthus and Origin of Domesticated 
Sunflower, SunflowerScience and 
Technology, Carter, J.F. (Ed.). American 
Society of Agronomy, Madison, WI., ISBN: 
9780891180548, pp: 31-53. 
8. Kaur, N., Gupta, A. K., 2002 - 
Applications of inulin and oligofructose in 
healthand nutrition, J Biosciences 27, 703–
714. 
9. Liu, Z. X., Spiertz, J. H. J., Sha, J., Xue, 
S., Xie, G.H., 2012 - Growth and yield 
performance of Jerusalem artichoke clones in 
a semiarid region of China, Agron J 104, 
1538–1546. 
10. Long, X. H. et al., 2010 - Seawater stress 
differentially affects germination, growth, photosynthesis, 
and ion concentration in genotypes of 
Jerusalem artichoke (Helianthus tuberosus L.), 
J Plant Growth Regul 29, 223–231. 
11. Meier, C. L., Bowman, W. D., 2008 -
Links between plant litter chemistry, species 
diversity, and below-ground ecosystem 
function, Proc Natl Acad Sci 105, 19780–
19785. 
12. Monti, A., Amaducci M.T., Venturi G., 
2005 - Growth response, leaf gas exchange 
and fructans accumulation of Jerusalem 
artichoke (Helianthus tuberosus L.) as 
affected by different water regimes, Eur. J. 
Agron., 23: 136-145. 
13. Ryan, P. R., Dessaux, Y., Thomashow, 
L. S., Weller, D.M., 2009 - Rhizosphere 
engineering and management for sustainable 
agriculture, Plant Soil 321, 363–383. 
14. Semjonovs, P., Zikmanis P., Bekers 
M., 2007 - An influence of fruct on containing 
concentrate from Jerusalem artichoke tubers 
on the development of probiotic dairy 
starters on milk and oat-based substrates, 
Food Biotechnol., 21: 349-363. 
15. Vidotto, F., Tesio, F., Ferrero, A., 2008 - 
Allelopathic effects of Helianthus tuberosus L. 
on germination and seedling growth of several 
crops and weeds, Biol Agric Hortic 26, 55–68. 
16. Vujanovic, V., Mavragani, D., Hamel, C., 
2012 - Fungal communities associated with 
durum wheat production system: A 
characterization by growth stage, plant organ 
and preceding crop, Crop Prot 37, 26–34. 
17. Yildiz, G., Sacakli P., Gungorhe, T., 
2006 - The effect of dietary Jerusalem artichoke 
(Helianthus tuberosusL.) on performance, egg 
quality characteristics and egg cholesterol 
content in laying hens,Czech J. Anim. Sci., 
51: 349-354. 
18. Zhang, Z. et al., 2015 - Economic 
benefits of Industrial planting Jerusalem 
artichoke in the coastal area of Jiangsu 
Province, China, Jiangsu J Agr Sci 43, 480–
483. 
19. Wagg, C., Bender, S. F., Widmer, F., 
van der Heijden, M. G. A., 2014 -Soil 
biodiversity and soil community composition 
determine ecosystem multifunctionality, Proc 
Natl Acad Sci 111, 5266–5270. 
20. Wardle, D. A. et al. Ecological linkages 
between aboveground and belowground biota. 
Science 304, 1629–1633 (2004). 
21. https://www.dirtonmyhands.com/grow
ing-jerusalem-artichoke.html. 
22. http://www.eatwell.com/welcome/201
0/06/02/jerusalem-artichokes-2. 
23. http://www.mariquita.com/images/ph
otogallery/vegetablesatoz/Sunchokes/sunch
okephotoessay.html. 
24. https://www.revista-ferma.ro/articole/ 
horticultura/topinamburul-in-cultura. 
25. http://www.theenglishgarden.co.uk/ex
pert-advice/gardeners-tips/how-to-grow-
jerusalem-artichokes/. 
 
 
